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Abstract

Zero temperature output is the main performance parameter of the strain sensor. If it is not con-
trolled and compensated, the sensor accuracy is difficult to achieve 0.02% F.S per 10°C. The main
influencing factors of the zero temperature output of the sensor are defined, and the circuit com-
pensation method and algorithm software compensation method are proposed. Through the
compensation method, the sensor precision can be up to 0.02% F.S/10°C, and the algorithm soft-
ware compensation method can obtain higher precision.
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Figure 1. Diagram of Wheatstone full bridge circuit
for strain gage
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Figure 2. Diagram of zero temperature drift compensation circuit
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Figure 3. Actual circuit diagram of zero temperature
compensation
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Figure 4. Diagram of zero temperature compensation sensor model
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Figure 5. Zero output curve of the sensor without temperature compensation
Which using ZEMIC strain gages
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Figure 6. Zero output curve of the sensor without temperature compensation
Which using H company strain gages
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Table 1. List of uncompensated sensor test data

=1 RAMEERE VA BIETIR

%'y 40°CHii U, -10°CHiH U, AU, RIPE S PMrLE U HA L R,
NO126 —-166 —-135 -31 2.018 10V 350.9
N0005 1235 1066 169 2.032 10V 351.2
N2377 358 405 —47 2.001 10V 350.5
N2560 129 202 =73 2.01 10V 350.1
N1003 256 247 9 2.015 10V 351.0
N0089 -199 —256 57 2.018 10V 351.5
N1925 —677 —629 —48 2.005 10V 350.5
N1105 68 170 -102 2.024 10V 350.2
NO0886 -339 —376 37 2.022 10V 350.0
N0267 172 229 =57 2.005 10V 350.8

K $0.15 AR E AL AT A2, HEBHERAT 0.0172 mQ-mm, HLPHIEEE 2505 0.004/°C, X ER%
P R15). R6)HAT IR, 13 HA N AL RS T BEAME E SR M A AMER L LK, 1)
B EAME RS CIBIE, KBEE Mg, e RN, 4R Tm%E 2.

Table 2. Sensor test results after compensation

= 2. AMEERIRREMIAER

- KM TR R ARG M A R ARG
AU, %F.S/10°C AU, %F.S/10°C

NO126 —31 —0.031 10 0.01

N0005 169 0.166 15 0.014
N2377 —47 —0.047 -12 -0.012
N2560 =73 —0.073 8 0.0008
N1003 9 0.0008 9 0.0008
NO0089 57 0.057 -14 -0.013
N1925 —48 —0.048 20 0.02

N1105 —-102 —-0.0101 -22 -0.021
NO0886 37 0.037 16 0.016
N0267 -57 —-0.057 12 0.012
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Figure 7. The thermal output test curves of ZEMIC and H company strain gages
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Figure 8. ZTC fitting curve of aluminum sensors were made by different
strain gages
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